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(57)Abstract 

An enzymatic process for producing L-carnitine is disclosed which comprises contacting a 
solution in a hydroxyl group donor solvent of 7-butyrobetaine, sodium2-oxoglutarate, a 
reducing agent and a ferrous salt as a hydroxylation catalyst with a phase comprising a spore 
preparation of the mold Neurospora crassa. 



©Int. CI. 3 
C 12 P 13/00 
//(C 12 P 13/00 
C 12 R 1/645) 



© B^m^Wf Ft CJP) 

©tkm^gftem ca) 



6712— 4 B 



® «F ft fcH H ^ BB 
0357—39791 

BSfD57^(1982) 3 ^50 



^m<n%i 1 



5 H) 



®m m 



HS56— 98128 
BS56C1981) 6 M23B 
©1980^ 6 ft 24 0 ® 4 9 'J 7 
( I T)®86253A/80 

4 9 U T^^PH00144n — V • 



kfT 7 • *y =j35 

*r • jl y 4r • t° • 7 
-f ^ U T^fnffl00144n — ~7 • 
IfTU • i/*V<r x-^7 1/47 
©ft a A «B^* 



1 &W<D£1fr 

2 ft & m & <r> mm 

Ca) j - 7 v * 4 > , 

(b) 2 -^ + V^*/u^/^^-7- h 'J •> A . 

foj & 7C #J *3 Jt U 

mm - t* -f * > « 

£fe o 

ft mm m<o mm m 1 ^ id <d i£ & 0 

3 «r ie m m & * , mm mm * ^^tfE^^i~ 



0 tt & m & % m k n iz w km ^ & z ft m m & 
<d mm m 1 ai e © §y & & 0 

5 &&m--m<*>mwmmm-&. mm m 
— & r > * ~ * ^ & x u : * * ■■> t > m %z -- m 
-t Ofc^P^^jigtfnfcgr — *s t ■ & * # *f 
is ^ <d m m m 1 & *L&v>mm& 0 

6 i^ = ^- .px^7 • ^ y V V & AT CO 

1 3837 . ATCG24914x ATCC 9279 *5 J: U atcc 
15 514 «fc OJa^i^^ji^nfc^f^T^^^ 

7 19 £ *B # - 3- - n X *' 7 • ? 7 •> -9- fir> fg 

8 H8 gfi Sfc # #j A* h h > x - 1 0 0 T £ £ ft 

& m * <o mm m i mam <o m mtk 0 

9 Hsua**-*-**** . * 7 y oj =p 



-527- 











mill 1 


^ Ifl ^ 


CO M 
















3$ W <n ffi ffl 7* 














* ^ #J > 


L - 


A- 




^ > <D W M 


^ 


T -So 


5 b ^ b < 








(i r - / f 




> 


IrC fc: K o + 


7 - -fc* 








£ tc J; 




- # A- — ^ >- 


& m 






05 *c S! i£ T 


-5 ^ & 


















j£ A' - ^ > 


( P. - 


hi 


K 


^ - ^ 


-by 




A' - 7 W ^ 


& ) # 






4^ '(> 5r b 


. ^ n 




A- ~ ^ > (C 










si m <o 


fa 


^ t£ ft # # 


-f & c 






J: < - So e> n 


r 




h - *fi A- =■ 


5" > « 






4^ w t # 






it b fc ^ m <n 


7 "J - 








> K U 


T CO 


m b M M £ 


Z> + 


•r 


l ) 


-t - t L X 




€■ M 


-r 2> o ^ h ^ 


> K y 


T 


oin 7 A- 


OoA ^ 


m & 


£ fc it ^ «g 


K ^ 


if 


^ s s * * * 






b ifl L - A A* 


- ^ > 


T 




x -r a f fc ^ 




mm 










a T ^ t5 


L - ^ 


A- - 


1 71 —1 76 ( 1960 ) ) 


±5 


J: 


y T. 1/ ^ f 


> * - 




( Alexander ) 


b CO 1958 




/ A' x 


te H -6 


f» 6 


m r ft jk * *c * n & 




> 




n -r ^ 


m it 


£ £ ^ ^ 306 


~ 310 






" Protides In 


the Biological 


Fluids**^ 6th Colloquium % 


Bruges , 1 95 8 


> 306 ~ 


310) 


) o £ fc 


*■* 




m 


5830961 




X A* — > (D 


7 -fe * 






^4tc J: o 


T b (i 


b « 


>i> m m <o jr «g 


5. 






sSi <o M ^ 


B 


vy z> 


'£> ffi V tt O * 


m a* 




m 


5 n -5 C i 




<* fx 


t -6 o * e> 








^ 5810994 


§ w m 




ti J35 fiil 2£ <0 ?ft 


ft tc *J 






?} A* =• -J- > 




^ ft 


%J W: & ^ T 


o C £ 




m 


$ n x t/^ 


•6 o 








< 


t 




<D ^ IK 




« ffl *C # b T 


ti £ 




CO 


^ (£ T & 


& l - 


*7 A- 


- ^ > co J* & 


m -r 


^> 




» * W T 


ife ^> CI 






tc $ n 






CO * ^ ^ frC 


^ r 




# m * o 








s D - ^7 A- 


- > 


it ^ 




-fe ^. A" 




h 


7 > X 7 T 


7 - ^(OAT) 


f ^1 ^ - f > 


- a* 






A- - h 7 > 


X 7 T 


7 — 


( P T 0 ) £ 


(D As 






> ^ ^ fe- m 


( carnitine 





> 








^fe ^ ^ 


IS SI «: * 


n * j 








n fc 




( 








7 a 


y - 


A 


) ^ 






n 








n -5 






T iSb & 


3 h 




K 


y t 






■r 








«t 






<d m it 


tc J: 


O T 


A b 


fc 


T 


■fe 




A* 


CoA 


S: 






n > K 


y r 






CO ft 


®l 


( 




< 


-r it 








m 






n ^ 


) - 


» 












CO 2 


o 


CO 




•r 




-T - i: 


b T 


co m 


m 




-r 




o 










V 








T T 




A* 


C o A 


it 








-r f 


- 


A- 


*5 


t 




as 


* 




i> 


fc to 








n 


^> o 






A' 






> tt 




CO ^ 


ft 


ft ( 


L 






A- 




> 


) 


CO 




ifi 


7c ^ m 


CO ^ 


( 












CO 


m m 




m 


T 






g 0 B 


- ^ 


A- - 




> tt 








n 


T (/^ 


?i 


v> 


) 


T 


$> 












ft 






CP 


L ft 


CO 


A 


# 




( 


7 -t 5 


ft ) 


CO X 


A- 




> 




ft 




PC 




0 






CO 


lie ^ 


^ b 


T ffl 




6 n 






fc 




fc t 




(5 








^ 




T «i 




A' — 




> 


CO 


7 


-fe * 


ft 


it 








j£ n 




s n 


T 






n 


T 


*3 






tz. 




n 




=F « « 


^ IK 


CO ^ 


m 


* re 




T 










T 








* 5 # ^ 


<* n 


T l> 




< fc 




X. 




^* 


A- - 



^ { Borniche ) h CO 9^ ( Clinic Chemica Acta „ 5 * 



-linked enzyme) tC>t|t*-£ SS^nllfclLfKr ^(competitive 



inhibitor )"C 






e> it , 




L 


- J] A- - 






« ift * £ 


tit l> 4 o LfctfOT^IlJlti R/. 




*a! ^ ^ -r 


S * * fl& ?S * *C R t T tt\ A' - ^ 


>- 


C0 L ft CO 






^? A- - ^ 




CO 


«( 


^^^<$g^^nr^fc 0 ^a-^^ 


> 


^ it & & 


ft # fiK fete iomftLfctfft^, 




As - ^ > 




b 


T co ^ 5 






^ A- ^ ^ 


> * -5 s fc to tc 7 -fe $ ft ^ ^ 




b n n 


« ?1 6 ^ ^ o 




* <D it ¥ 


^«Ooo^r&co^:^T^ft^^35:«fe co 




*< As Jf — 


#fr066QO39^^«l#^i§^^ nx 


^> 


D f L - 


^^>T i K «ft ^ m S: ttt HBft'J? 


i: 


b r ffl V s 




A- 


- ^ > T 





-camphoric aoid )£-f1=W?-t}-T#(iS-r£D - > 



-528- 



a* s V & ^ * T ^ t I, V % ^ r » n - n< % 

<^ 5 o 

C <D # gfe T* fri , D.L-^^if^f^ B 

- > a^y SI O 7 > ^ - ^i-i^o^fcfiii 

i*SOiSCt(cj:oT d - > a y * ^ <d ^ 

«*c^i? ^ s^I^^5 0 # /u - ^ > T * K 

(iISH©itc?iot^5o-?, d - * a ? x 

tc J: o JE * a* ^ 5 D * u < ifcfefb 2n*c<h 
fi ?i t) n ?i tt n a ?i e> ^ ^ t v^ -5 ^ ^ ^ * ^ 0 



WBIB857- 39791 f 3 ) 

tl JC ftj T * D > L -y;A---f->T ^ K <£> D - 
<30^> * » Ift (C i, - *^^f >C^it^lt 

*c & xi§ £ t * 0 

<Z> 7 7 > x # ft H *| 772 2185 ^ W 

v Y 1- ~ -V ) ^ 

(b) 7t £ * =■ 3 ^ > T S K 7 f ^> ^ M 
* K (NAD) *£Cft«*n*K**ffc*#«fl 

tc tc i£ ffi £ n^M^^fcJzo 

(C) i ft i T * 5 NAD * f (O ijCi, t ^ t) t, 

m tt m m 

£ T * ft : 



( CH 3 ) 3N- 0H 2 - 0- CH 2 - 00 o" 

II 

0 

zfc X g# ^ (i ■=«- - l ) T h 

m m a-n-* 0 

ft an # & & t * o , ittiiL#i4«c^ 
1 l ^ n if b ^ ^ o 

(3) N ADH ( iS ffi ft £ jfc # )# ^ T" «1 7iH^ 

i§j® Ltt*,^<D~cfam(os< ^ 9 T* ffl V* £ t± & U> « 

NADHtiH p& Sr fg ft ft T * C^T#^^ 0 



* * §9 m ti « js *c m ^ & m m m t u x * ? ^ 

* *° ^ . ^ ^ y ^ (Neurospora crassa) <7) &g ^ 

# * s* ^ ^. ^ ^ 4> 2 - * * y r a- * a< & 
- r * o -< * * > & & t As £ mn * l - * ^ = 

(CH 3 ) 3 N-Ch 2 -CH 2 -CHg-C0O~ 

£ «L £ # T * 5 ( r - y^n^ifr < ><^>»{ig^ 
t^. ^ t ^ icX Can.J.Ghera. , 54. 3 3 1 0 - 5 5 1 1 % 

d 9 7 6 )&m m ) o 



- 529- 



TV>*o^B£. C C 2 ~ 5 CO 
*A^=f >#of ©if »ctt 



tf* -3 T £ ^ & £ 



H 3 NOH 2 CH 2 CHgCH 2 CHO')0* 



( u ^ > ) 



*h 3 
i 

( CH 3 ) 3 NOH2CHgCH 2 CH 2 CHCOO 

< 

(CH 3 ) 3 NCH 2 CH 2 CH g 0HCH0OO 
+ 

( CH 3 J/0H 2 0H 2 CH £ C0O 

I 

+ _ 
(CH 3 ) 3 NCH £ CHCH 2 C00 

OH 

* it 7 y h <h jf m * % mm a 

x r - -f+x**<*'i>ip>^ - ± 



( 6 - h'J^^Uv'V) 



, 6 - h Uj^^- 3 - . 



n . ffls # £f tc f» 
* > 3 > c J; o 
- ^- > <c t: K 



WIHBB57- 39791 '4) 

(Biochemistry, 6 , (5 K 1 27 1 - 1 282 ( 1 967 )^ i ) D 
b b ttl # £ n = i - D X 7 • ^ 7 '7 IT CD 

( chenii co- physically)* KLl*mffi#}^%kMTZ 

-> 7 - -if fit m z n . -t n ^ r - ^ ° -< * * 

2£ 3fe f5? tt r - /fn-?^^>(ct K n * > 7 

~*mm*&fo£^&^£^£z> i, - * ^ ^ * 
> «t ^ * . $ ^> K P b < « . - * - " * *" 7 ■ 

tC (a) j ~ -f + n ~< * 4 > , (to) 2 - + + y ^ * 
& SI h,. 'J. ^ A , (c) S 7C #J 43 X U> (d) t: K n + 

A'ffcottflEffi-r^sse — l*< * > <o * & g & ^ 

*' ft J* *fl (detergent) X^Sffc^ltt*C#t,JIT<5 



T, - 




fa 


_h ^ -e- & 


to tc §ff 






^ C t % T 










r - 


^ rr * > „ 2 - * * 


y 




f y 


•> A , M 7C PI 45 -t tX K K" ^ 






ft * ^ 




® 


m m . k ?k 


JK & 


1 ~ 4 MMt £ <& ® T ^ a 






n e> <d 




in 


^) #\ tt 3fif> 


Ay ^ < 


PH7 O 'J >i t 'j 9 Aftf 


m 


3*5 ^ * b U> o 








* > (Pe" + ) 


£ ^ - 


& * > (f« e+ )c s r 5 


CO 


(rC ft m tt # 








- a X 






1 tl T ^ 5 


£ K o 


t ^ 7 - ^iitct 4 r - 






> (D K 




b 


T«f < o b 


tf* O T gfc n to 4 * > ffi & b T 




. CO ft CO 


tt *: *~ 


^C^-^-Y * > ft £ 


n 


6 n c n h 


CO jg 7t M tt £ < tc ffi ^ s n ^ # 




ft * b < tt 



ij^* fctt^eo^ii^tt if#ft*f 6ns 0 

*<0Stt**«b*^±^ttT-.+ >ffllfc£T 

« ^ £ bTttfl|JfH&-# (PeS0 4 ) , fiK 61 & - ft 
T > = A ( ( fv'H 4 ) z Fe ( SO 4 ) z )^ fc tt ^ * > T 

> ^ - ft (p a ( scN) 2 )tt «?: <o m - & m & *> W h 

-5 I ^ (?) - ^ - O X 7 • i> 7 7 t O 
IB^jtfa^lfcgjfclWl^SSjftS, ^ < ^ ATCC92 7 9 , 
ATC013837 / ATCC1 5514 ^fctt ATCC24924 <7D^ 

¥ <n cr < «i©ff«ifijwt*-»flfitts*t 

i ^? rffifttfifft v> $f*b<tt> * a 

n A- ^ y h (M.Cortat)f) C0|&3t (* Comidistion 
r)f Neurospora Cr-asaa in Submerged Culture 
without Mycelial Phase ff , Arch . Microbiol . 
9.^505 - 309 ( 1 974 ) tl)^gg^?nT^5 



-530 - 



2r m l ft # 5 <d & «t o 

-f h > X - 100 (Triton X - 100) £* O f§> #T| 

(i set ^ o 

* bs m 

5 ~ sop *A>/mi (ommmm icmm l fc ^ & 

ia«T^(#^rffi. r-^n-f^V > 2 - 140B04 

$t 81 £1 & T > — <? A 0.6 — 2 m mo/ „ T X 3 

^^>ltMi»AlO - 14mino< , 2 - * ^ V 

^ * & h »J »> A 1.4 ~~ 5 m m o * 35 J: t£ * ^ - 

><o^*m#i&]icfr-?Mwm c & 80% ) t *> 

fife tt £ Sfi 14 c> 4& * tc it ¥ # W L > 

£> # ^ & rx l^ a 

e£fPrtSJfr< , 3f £ *C 81 ft tfi ff 
ft ^ -> X 6 fl L - * A- =. ^ > « £ ^ £ 

*fcJ#2:»iIrT*>£o J&> X. tl « ^ # 3fc <7) 



HMB357- 39?91(5) 

* * V > » * 'J !) A 1 4<nmo^ jg * #F (pH7) iC -£ 

© » * a* 1 - 1 . 4 9/i t ts: z> x *>tcm*LTmmis 

1tm&&fcfo&&lC&tJG^tia C I i I: 

3 7 °CT 30 ~ 60 0- W*&* UTtCO^. ^ f ^ 
0.7 * 9tfT4>74A'4--r7»j|Lfca 

iPi^© l - A ^ - f > (i f t' 7 K * i < . 

T * > (David J. Pearson) CD & T # #T L 
(* Method of Enzymatic Analysis " , f& 4 # 
( IS 2 JSS ) * 1974^, l?58l , Academic Pre as 
me . m M ) o f ©^Urttfr b 1 - * /l, = * > j# 
j& 80*©JR$T4« L T^S C i t) O t o 

^<oF>m&iK&KL x *) l x *l h ti & n m 

^^iittt^&jfcco r - ? u * j > is x & h 

7 > • I) > h J- T- *> h (Goran Lindstedt) ^' 

L T ^ & (BiochemiBtry , 6^ f 5K 1271 

~ I28l(l 967 )ti ) {C J: OX jdi L L - A< - 

^e>nfc t_j - *^-f >u4*^A»P)iffj^ 
■o ^ ^ x 'J 7 te J: ^ t t KM Mm * 

>& m & n o 

(3) ^ ^ - n x <K 7 • ^ 7 y if M =p tt ^ Jt &c 
L T «d U> ^ d ^ -c ^ ^ o 



ft a a 9? b ^ m x 



531 - 



